Direct detection of HIV-1 RNA from AIDS and ARC patient samples.
Human immunodeficiency virus (HIV), formerly termed human T-lymphotropic virus (HTLVIII/LAV), is the etiological agent of acquired immune deficiency syndrome (AIDS). Direct detection of HIV-1 nucleic acid sequences in patient tissue or blood samples is possible in only a minor fraction of cases due to the low percentage of infected cells (Shaw et al., 1984). We report a modification of the polymerase chain reaction method (PCR) (Saiki et al., 1985), in which we amplify sequences from HIV-1 RNA templates, for the identification of HIV-1 in peripheral blood and tissue samples obtained from AIDS and AIDS-related complex (ARC) patients. This method of HIV-1 detection is at least six orders of magnitude more sensitive than standard nucleic acid detection methods and has direct clinical applications. In vitro tissue culturing of the virus is not required for HIV-1 detection. Using this technique, the sequence in the orfB region of HIV-1 has been amplified and detected from less than 1 microgram of total RNA prepared from a few milliliters of peripheral blood samples. This technique enables the rapid and unambiguous clinical detection of potential HIV-infected individuals and can be used to assay the efficacy of anti-HIV-1 drugs. To enhance the efficiency of this technique, we have appended the prokaryotic T7 RNA polymerase promoter sequence to one of the priming oligonucleotides. After several cycles of PCR with the promoter-containing oligo, a small aliquot of the reaction can be utilized to direct specific and efficient T7 RNA polymerase-mediated transcription of the amplified sequences, thus enhancing the sensitivity and simplifying the labor of the experiment.